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The Zilog Z80 product line isa complete set of micro- 
computerycomponents, development systems and support 
software. The Z80 microcomputer component set includes 
all of the circuits necessary to build high-performance 
microcumputer systems with virtually no other logic and a 
minimum number of low”eost standard memory ele ments. 


EC YThe Z50 and Z80A CPU's are third generation single chip 
micraprotessors with unrivaled computational power, Ehis 
increased computational power results in higher system 
through-put and more efficient memory utilization when 
compared to second generation microprocessors, In 
addition, the ZSO and Z80A CPUs are very easy ro impie- 
ment into a system because of their single voltage require- 


ment plus all output signals are fully decoded and timed to 


control standard memory or peripheral circuits. The circuit 
is implemented using an N-channe!, ion implanted. silicon 
gate MOS process, 


Figure | is a block hare of the CPU, Figure ? details 
the internal register configuration which contains 208 bits 
of Read:Wrte memory that are accessible tv ihe program- 
mer [he registers include two sets of six general purpose 
registers that may be used individually as 8-bit registers vr 
as 16-bit register pairs. There are also two sets of accumu- 
lator and flag registers. The programmer has access to either 
set of main or alternate registers through a group of ex- 
change instructions. This alternate set allows foreground 

ckground mode of operation or may be reserved for very 
täst Interrupt response. Each CPU also contains a 1 6-bir ; 


stack pointer which permits simple implementation of 
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| mh level interrupts, ‘unlimited subroútine nesting and | 
| DEAN of many types of data handling. | 


The two 16-bit index registers altow gatbular data manipu- 
lation and easy implementation of relocâtable code, The 

Refresh register provides for automatic, totally transparent — 
refresh of external dynamic memories. The 1 register is used 


_in a powerfúl interrupt response mode to form the upper 8 
bits of a póinter to a interrupt service address table. while 


the intefrupting device supplies the lower 8 bits of the 


„pointer. An indirect call is then made to this service address. 


FEATURES 


… Single chip. Katan Silicon Gate cru. 
© 158 instructions-includes alf 78 of the 58080A instruc- 


tions with total software compatibility, New instruc- 

tions include 4. S- and 16-bit operations with more 

useful addressing modes such as indexed, bit and relative. 
® 17 internal registers. | 


e Three modes oi fast mnteiupt respolie pn «nom 


maskable interrupt. 
e Directly interfaces standard speed static or dyna amit 
_ memories with virtualiv no external logic. « 
© 1.0,us instruction execution speed. 


_ Sirigle 5 VDC supply and single-phase 5 volt Cioch. 


e Out- performs any other single chip dane el jn 
4-, 8-, or 16-bit applications. 
JN All pins TTL Compatible 


_e Built-in dynamic BAM refresh circuitry. ie % 
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Z80, Z80A-CPU Pin Description 


EEE 
RE ok a _ RFSH Output, active low. RFSH indicates that 
De zen (Refresh) thêlower 7 bits of the address bus con- 
meern Ë > Eme e, | tain a refresh address for dynamic | 
|= s£s eel | _memories and the current MREQ signal 
hen bss should be used to do a refresh read to all _ 
mu den dynamic memories. 
OR lon mati A | En: | 
RN zn HALT Output, active low. HALT indicates that 
an en (Halt state) the CPU has executed a HALT software 
ou fam | instruction and is awaiting either a non- 
ceerno. U AE Ne 0. maskable or a masKable interrupt (with 
n é te the mask enabled) before operation can 
“ =j 7% Som resume. While halted, the CPU executes 
e 5 NOP's to maintain memory refresh 
8 ae activity. 
E, N an | | 
| | E. WAIT Input, active low, WAIT indicates to the 
Z80, Z80A CPU PIN CONFIGURATION (Wait) Z-80 CPU that the addressed memory or 
4 | | 1/O devices are not ready for a data 
Ag A15 Tri-state inte rin denied high: Ag-A1s transfer. The CPU ons to enter wait 
(Address Bus) _ constitute a 16-bit address bus. The ek 
. states for as long as this signal is active. 
address bus provides the address for | 
memory (up to 64K bytes) data nn | | 
exchanges and for I/O device data exchanges. INT Input, active low. The Interrupt Request 
(interrupt signal is generated by 1/O devices. A 
, . de Request request will be honored at the end of the 
Do dS Babet input, den he pe de. al is haa instruction if the internal soft- 
dk ad ak Des. The date ek is eik je ware controlled interrupt enable flip-flop 
_\ mat En | 
M, Output, active low. M, indicates that the NMI Input. active low. The non-maskable 
(Machine current machine cycle is the OP code (Nor interrupt request line has a higher priority: 
Cycle one) fetch cycle of an instruction execution. | MasKable han TNT and is always recognized at the 
ee | | Interrupt) end of the current instruction, indepen 
7 | ke RN, | nt se dent of the status of the interrupt sia 
eeen pop Nisom ores he 
Request) bus holds a valid address för a memory Z-80 CPU to restart to location 0066. 
read or memory write operation. An | | EN | 
“RESET Input, active low. RESET initializes the 
| nm CPU as follows: reset interrupt enable _ 
IORQ Trisstate output, active low. The IORQ flip-flop, clear PC and registers land R_ 
(lnput/ _ signal indicates that the lower half of the and set interrupt to 8080A mode. During 
Output address bús holds a valid I/O address for reset time, the address and data bus go to 
Request) a l/O read or write operation. An IORQ a high impedance state and all control’ 
signal is also generated when an interrupt output signals go to the inactive state. 
is being acknowledged to indicate that an | 
interrupt response vector can be placed k BUSRQ input, active low. The bus request signal has 
on the data bus. e 2 … … «(Bus a higher priority than NMÍ and is always rec- 
B | kn Request) ° “_ognized at the end of thescurrent machine 


ee ee Oe On | he cycle and is used to request the CPU address 
RD Tristate output, active low. RD indicates ef _____— bus, data bus and tri-state output control 


device. 


(Memory that the CPU wants to read data from | eh 
ne signals to go to a high impedance state so 
Read) memory or an I/O device. The addressed that other devices can control these büsses. 
I/O device or memory should use this _ On EOS 
signal to gate data onto the CPU data bus. nn | Nl 
BUSAK „Output, active low. Bus acknowledge is 
| ee (Bus used to indicate to the requesting device 
_WR _ Trisstate output, active low, WR indicates Acknowledge) that the CPU address bus, data bus and 
(Memory that the CPU data bus holds valid data to tri-state control bus signals have been set 
Write) be stored in the addressed memory or I/O to their high impedance state and the 


external device can now control these signals. 


Timing Waveforms  … . He eee Pe on 
SR A et era sene erna 
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The progrdm counter content (PC dis pliced on the | a 4 “s hee | 
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address bus immediately at, the slart ot the ewele. Oné half 
clock time later MREQ ‚geës active, The falling edge of 
MREQ can be used dirbetly as a chip enable to dynamic 
memories. RD when active-indicates that the memory 
data should be enabled onto the CPU data bus. The CEU- 
samples data with the rising edge of the clock state T3. - 
Clock states T3 and Ty of a Fetch cvcle are used to riresh- 
dynamic memories whitetthe CPU is internally decoding 
and executing the instruction. The refresh control signal 


RFSH indicates that a refresh read of all dynamic memories | 00-07 mmm egg CE 


should be dcsomplished, ” | . EE enn nn EE een 

| MEMORY READ OR WRITE CYCLES | „ 
| lusteted here is the ming of memory read or write — | : eeey eine en ten eed 
eveles other than an OP code ferch (My cycle). The MREQ | | se OV On ir ok nn Od EE: 
and RD sienals ure used eXactlv us in the ferch cvele. In Tg ee ed de er 
the- case of a memory write cycle, the MREQ alsa becvmes : — 


e, ao an, TTT LET en 
active when the‘address bus is stable so that it can be used ‘ | | | | 


directly as a chip enable for dynamic memories. The WR 
line is active when data on the data bus is stable so that it 
can be used directly as a R/W pulse to virtually anv wpe of 
semiconductor memory. 


Se | a INPUT OR OUTPUT CYCLES 


__Mlustrated here is the timing for an 1/0 read BE Te write | | ge OS En in dk 
gperation. Notice that during I/O operations a single wai! | de ee a 
state is automatically inserted (Tw*). The reason for ihisis ad: 


thúát during I/O operations this extra state allows sufficient. 


time for an [/O port to decode its address and activate the : En TN 
: En _ jers x 


WAIT line Es wait is required. | ne Oe 


RE 
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The interrupt signal is« Ee bp the CPU with the 
rising edge of the last clock at the end of any instruction. 
When an interrupt is accepted, a special ial My cycle is 
generated. During this M, cycle, the TORQ signal becomes 
active (instead of MREO} to indicate that the interrupting — | NE 
device can place an 8-bit vector on the data bus. Two wait 
states (Tw*) are aurornatically added to this cycle so that a 
ipple priority interrupt scheme. such as the one used in the 
Z80 peripheral controllers, can be easily implemented. 
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280, Z80A Instruction Set 


The following is a dumrriary of the Z80. Z80A instructíöïn_ = 
set ‘showing the assembly language mnemonic-and the sym- = any 16-bit destination regist den memory location 
bolie operation performed by the instruction. A more de- = 8-bit signed 2's complement: placement usedin … 
tailed listing appears in the Z80-CPU technical manual. and “relative, juinps and indexed addressing 
=assembly language prógramming manual. The instrgsligns: _m E :& 8 special call locations in pägftero. In decimal | 
are divided into De following categories: SEE» notatien these arc 0, 8, 16, Zpen 40. 48 ane 56. 
ee, S-bit loads , ___Miscellaneou De: zei M= any 8-bit binary number de 4 | î 
__16-bit loads - Rotates ander mn any 16-bit binary number…# 
Exchanges. ed Bit Set, Resetatid res Eel =any 8-bit tie purpose kel 
Memory Block, Moves Input and Outputs end: ek Hor L)… Een 
Memory Block Searches _ Jumps en | CS __= any 8-bit source register à ör kjeinory hanen. 
_8-hit arithmetic and logic Calls Sp Fa bit in a specific 8-bit register or memory location. 
LG-bit arithmetic - | Restarts Ss © = anv 16-bit source register or memory location! 
General purpose Accumulator Returns subscript * 'L” = the low order 8 bits of a 16-bit register 


_—r 
ssl 
mm 
mm 

_ 


& Flag Operations 


n subscript 7" = the high order 8 bits of a 16-bit register | 


f | | En 
In the tabie the following terminology is used. 


| __{) = the contents within the (, Mare to be used as a 
b = a bit number in any -bit register or memorv mn ne | pointer to a memory location or UO port number 
| location | _ _&-bit registers-are A.B.C. D, E‚ H‚ L. land R_ 
ce _= flag condition code _16-bit register pairs-are AF, BC. DE andHL 


POP dd 


|EX DE, HL | 


DE » HL 


HL. AF. IX, TY 


| until BC=0 or A= (HL) E 


TA-Âts 


| en, L6-bit registers are SP, EC. EX and IY 


N£ = non zero 
NC = non carry Addressirig Modes implemented include combinations of — 
C = carry the f ollowing: lmmediate Indexed 
PO. = Parity odd or. no over flow Dt _ Immediate eitended Register. 
PE = Parity even or over flow Modified Page Zero _ Ímplied 
P = Positive Relative … Register Indirect 
M __= Negative (minus) Extended Bit 
| Mnemonic | Symbolic Operation Comments _ | Mnemonic | Symbolic Operation Comments E 
Tes 7 |-s=r.n. (HL), LD! | (DE) (HL). DE — DE+1 
UXte, Yr) | E| | HL eHLti, BC — BC-1 
2 B hel de(Hi).r {| 2f LDIR (DE) (HL), DE — DE+1 | 
el Ds _| AXter, (IY*e) | gf L —HL+ti, BC —BC=l | 
_ | dn dE(HL). Ee [-Repeat until BC = 0 | | | 
5 jd (IX+e).(IY+e) [-_B| LDD (DE) (HL).DE =DE-r |____ | 
A &s = (BC). (DE). | z Re | HL — HL-1. BC — BC-1 
beer, de LR ‚| Z{.LDDR — _ [{DE) -(HL), DE —DE-1 , E 
desk de (BC). (DE). | “E| [HL -HL-I.BC-BCH | | 
| | nmeER TE: | Repeat until BC =0 | | 
LDdd,nn f ddenn | dd = BC. DE. nl CPI | | A-(HL). HL « bn -HL+I 
| Rt |F HL.SPIXIY |. E[ | BC —BC-I dk 
LD dd, (nn) | dd +— (dn) dd = BC, DE. «| 5 CPIR | A-(HL). HL + HL +1 A-{HL)sgts | 
Z| | En [HL.SPEXIY |_& | BC —BC-1, Repeat the flags only. | 
Zj LD (nn). ss f (nn) … ss ss= BC. DE, 4 | 8 ait BC =0 or A= =(HL) A is not affected 
= | Ef GED A-{HL). HL +HL=! ol 
E LD SP, ss t-SP t- 55 ° 55 = HL. IX, IY del & BC =-BC-| | | 
=| PUSH de ke en Ke n ” | mg. a - | : SS se … ol _ 
a GP n). sj emee en | SI CPDR A-{HL). HL — HL-t "Sj | 
knarsen. 5 7e BC — BC-1, Repeat. | | 


TR, 


Del A Ats+CY | CY is the 

2|EXAF,AF' | AF<-AF' 2 SE ce | eery flags, | 

Z|EXX | /BC\ #BCA É ä 

És | | an JA A-s= CY sn HL) 

RIA, ESTE SE 
EX(SP).ss | (SP) --ssj(SP+1) == sj | s= HL. IX IV | ane En ce 


|A--A@s © 


| CPs 
| INC d 


DEC d 


: ADD HL, ss 
| ADC HL, ss 
| SBC HL, ss 
ADD IX, ss 


ADD IY ‚ss | 


INC da 
DEC dd 


DAA 


| Set interrupt mode 2. 


HL + HL +:ss- 


HL « HL - ss -CY_ 


| adedd- 1 


or subtract. 


A00 A 


en de 


Symbolic Operation _ 


s=r,n (HL) 
(IX+te), (lY+e) 


=r, (HL) be 


(IXte), (IY+e) | 


HL — HL + ss + CY HL,SP 
ss = BC, DE, 
IX,SP 
ss= BC, DE, 
IY, SP 
dd = BC, DE, 
ei HL,SP, IX, IY 
…_{dd=BC,DE. 
HL. SP, IX, FY 
Operands must 
be in packed 
BCD format - 


IX EX + ss 
IY IV +ss 


dde-dd+] . 


Converts A contents into 
packed BCD following add: 


A Â 


CY CY 


No operation 


Halt CPU | 

Disable Interrupts / 

Enable Interrupts EEn 

| 8080A mode 

| Cattto 00384 
Indirect Call 


Set interrupt mode 0 
Set interrupt mode | 


ofs=r(HL) 
| qX+e), (Iy+e) 


Comments Ei 


BITS, R.&T- 


INPUT AND OUTPUT 


JUMPS 


_RESTARTS 


RETURNS 


BIT b,s 
SET b‚s 
RES b,s 


IN A, (n) 
IN r‚, (C)- 


Lam ‚ DE 


—_ LINIR 


Symbolic Operation [comments 


Z is zero flag 
s=r,(HL) 
(IXte), (EY+re) 


___| Set flags 
GL) (©), HL «HL + Ean an 
BEBIS. al eng 


|E) -©).HL HL + Ë 


B+-B-} | 
Repeat until B=0 


“| (HL) (©, HL HL «1 


OUT(C). r 
OUTI 


OTIR 


OUT(n),A | 


BeB-l 

(HL) —(C), HL «HL =| 
Be-B-] 

Repeat until B =O 

(n) -A 

(Oer | 
(C)- (HL). HL — HL + 1 
Be-B- 1 

(C) (HL). HL «HL + 1 
BeB-l 
Repeat-until B =0 | 
(C)<- (HL), HL «— HL - - L 
B+-B-1 | 


ne HL RETE aj 


1 JP nn 

| JPeec;an.- 
JRe_ 

JR kk,e 


ue 


JP (ss) 
DINZe 


| CALL nn 


CALLS 


|B-B-I,ifB=0 
‘tcontinue, else PC + PC +e 


| (SP-1)e PC 4 


CALL cc‚ nn 


B-B-l 
Repeat a B=0 


NZ PO 


PC nn | 

If condition ec is true el Z. PE 
PC nn,elsecontinue. [£° NC P 
PC <-PC te En C-. M 
If condition kk is true ik Re NC - 
| PC + PC*+ e, else continué 


PC «ss | ss= HL, IX, IY | 


(SP-2) PC) „PC ern 
If condition ccisfalse 
continue, else same as 


CALL nn 


(SP-1 je PE 


PCL eL 
PC) + (SP), 


| PC, —(SP+1) 
| Hf condition cc is false 


continue, else same as RET | 


Return from interrupt, 
sameasRET 


Return from non- 
maskable interrupt 


Cluck Periud en: 
Chuck Pulse Width, Clock High sen 

Cloek Pulse Width, Clock Low Zen 
Clock Rise and Fall Time 


me 


Address Stable from RD or WR | 
Address Stable From RD or WR During Float 


Data Output Delay 
Delay to Float During Write Cycle 
Dara Setup Time to Rising Edge of Cluck During MI vele 
Data Setup Tune to Falling Edge of Clock During MI 1u MS 
Data Stable Priur to WR (Memorv Cycle) 

Duts Stable Prior to WR (1/0 Cycle) 

Data Stable From WR 


he MREO Delay From Falling Edge of Clock. MREO Low 
MREO Delay From Rising Edge of Clock. MREO High 


IDL (MR) | 
ADHD (MR) 


MREG | ‘pHsqur)| MRE Delay From Falling Edge of Clock, MRÈ-j High 
tw (RL) Pulse Width. MREO Low ie 
tw (ERR) Pulse Width, MREG High ee he 
IDE (IR) TORO Delay From Rising Edge of Clock. TORO Low 
ORO DLE (IR) TOR Delay From Falling Edge of Clock, TORO Low 


TORO Delay From Rising Edge of Clock, TORÓ High 
TORG Delay From Falling Edge of Clock. TORO High 


IDH® (IR) 
DHS (IR) 


ipLe(rD) | __RD Delay From Rising Edge of Clock, RD Low 


vULE (RD) z0 Delay From Folling-Fdge of Clnek, RD Low 
DH (RD) RD Delay From Rising Edge of Clock, RD High 


‘DHS (RD) |__ RD Delay From Falling Edge of Clock. RB High 


WR Delay From Rising Edge of Clock. WR Low 
WR Delay From Falling Edge of Clock, WR Low 
WR Delay From Falling Edge of Clock, WR High 
Pulse Width, WR Low ' 


DL (WR) 
WR DL® (WR) 
DH (WR) 

| tw (WRL) 


(DL (MI) 

| ‘DH (MI) 

REN IDL (RF) 
DH (RE) 


ls (WT) 


MI Delay From Rising Edge af Clock, MI Low 
Mi Deley From Rising Edge of Clack, MT High 


RFSH Delay From Rising Eäge of Clock. RESH Low 
Delay From Rising Edge of Clock, RFSH High 


WAIT Setup Time to Falling Edge of Clock | 
HALT Delay Time From Falling Edge of Clock ” 


m ÍNT Setup Time 10 Rising Edge of Clock | 
wiki) | Pulse Width, NMT Low | 
BUSRQ Setup Time to Rising Edge of Clock | 


BUSÁK Delay From Rising Edge of Clack. BUSAR Law 
BUSAK Delay From Falling Edge of Clock, BÜSAK High 


DHT) 


5 
5 


EN 


MI Stable Prior to TORO (Interrupt Ack.) 


epe 


Delay to Flaat MREG, TORO, RD and WR) | soo 


8 
E 


Ee : 

Data should be enabled onto the CPU SER 
_ APU dats bus when RD is active. During interrupt acknowledge dat 

should be enabled when M | and [ORO are both active. £ imierrupt dpe data 


All controë si 
tö the doek. grais are internally synchronized, so they may be rotally asynchronous with respect … 


The RESET signal must be active fo Ee : 

3 Fa Minimurn of 3 dock 

Output Delay vs. Loaded Capacitance his dad 
TA=70C  Vee=+SV 25% e 


() AC) =+100pF Ag = Aj5 and Control Signuls), add 30 ns to timing shown. - 
Although statie by design, testing guarantees 1 wi) af 200 psec maximum 


on W p 
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RESET seup Time to Riang Edge of Clock jm 
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A.C:Timing ene | 
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Timing measurements äre made at the following 


voltages, ea PREP, specitied: | Mk mn 
En CLOCK Vac “ÓV ASV RE Ks 
; OK OUTPUT __20V BV OE 
df S! INPUT, S-20V BV 
on -_— FLOAT _ AV zOSV 


VDH IMA 


Es mom _ ien OE 


1 
Dk-l iRE 
SDH: A1 j 


+ | | | 
| Le E | a mt ' | | 
mi OKT. and dk ps 
| hed „LL f 
[Four tao, KT | 


il 
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En E verm) d 
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en maf : mmm : | n ‘gp (HT) 


S = - En ; . NE: 5 Re N 3 : _ 
INT | NT n EE | El 2 


Mi 


Dt Ba 
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en 


_Absolute Maximum Ratings 


Temperature Under Hus i speuified operating Tanee *C ommen: 
Storage Temperatunt „a L bu ek 0 Û Siresses abuve those listed under “Absaluië 
Voltage On Any Pin Ae 0 Maximum Ratung” may cause permanent 
with Respect lo Ground damage to the device. This ss a stress rating 
Power Dissspatiun IA only and functional operation of the device 
- î BE En dekheseor any other candition above those 
2 Tadicued In the operational sections of this 
Been ot En lk „Apecifiation is not implied. Exposure to ” 
En O5” regle maximum rating condrtions for 
e sertended.per ab AEG en 


Z80-CPÜ D. C. Characteristics 


I= = 0 Cm TOC, ha SVS unless otherwise speeitied 


ne Cloet. apart Lew Eine 


[4 TT | Clank Leper EEE Vohtage 


Input Lum Naieare 


Input Eek Voltage 
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Von Output Hib: Voivape 

lee Pawer Supply Current a | TM: 1, 

bir | | brput Letkuie Current Ens | | 0 a | Vd to Vie 
| lan | ErnSrare Onstpat Leakage Current m Flo : | 4 10 En Vour==S Ll Oe 
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Nare. bar ZRICPL: all And EM charenerssricn remma the 
waan bor ti wipe par Op! bn 


=25 sen r=| MHz. 
maden pins returned td ground 


Z80-CPU | 
R Ordering Information 


C — Ceramic . 

P — Flastiu es % 

S — Standard SV +59 0° ta 70°C 

E — Extended-SV +50 zu BEC 
_M — Military SV =109% —55° to 128 C 


Capacitance Kak 
Va =2S Cite Miz. 
_unmessured pins returned te eroumd 


Unit 


Sevmbal | Parameter Mar. | 


Z80A-CPU 
Ordering, Information 


rine 
ed Piastie r. 
5 - Standard SV 2 07 apo c 
ES zdf 
he dl ed 
behe ed es 
wad E ïi k 


OE: EE 


A.C. Characteristics. — ___ Z80A-CPU * 


r | 
EN 


Ta = O°C to An Vee =+5V t 5, Unless Otherwise Noted. 


ggk Pulse Width, Chock High 
|: loek Pulse Width, Clock Low 
| Clock Rise and Fall Time 


pn Output Delay 
"> Deläy to Float B Ee 
Address Stable Prior 10 MREO (Memory Cycle) 
Address Stable Prior to TORO, RD or WR (1/0 Cycle} 


Address Stable from RD. WR, TORO or MREO 
Address Stable” From RD or WR During Float 


Data Output Delay 
Delay ta Float During Write Cycle 
Data Setup Time to Rising Edge of Clock During MI Cydle 
Data Setup Time to Falling Edge ul Ciuck During MZ 1 MS 
Data Stable Prior to WR (Memory Cycle) e 
Data Stable Prior to WR od Cycle} 

Data Stable From WR 


Any Hold Time for Setup Time 


MREÒ Delay From Faliing Edge of Clock, MREO Low - 
MREO Delay Frum Rising Edge of Clock, MREO MREQ High 
MREG Delay From m Falling Edge of Clock. MREO High 
Pulse Width, M Low 

‚ Pulse Width, High 


TORO Delay Fide Rising Edge of Clock. TORG Low 
TORO Delay From Falling Edge of Clock, [ORG Low 


UDLé (ER) 


TORO DL (IR) 
WDHE (IR) ORG Delay From Rising Edge of Clock, (ORG JORG High … 
t DHS (IR) ORO. Delay From Falling Edge of Clock, JORG dae 
DL & (RD) RDr Delay From Rising Edge of Clock, RD Low — 
Rb LE (RDY RD Delay From Falling Edge of Clock. RD Low 
(DH (RD) RD Delay From Rising Edge of Clock. RD RD High 
5 HT (RD RD Belar Proin Fatlug Sdge of Cioch. Ki Hug 
WR Delay From Rising Edge of Clock. WR Low 
FR \ WR Delay From Falling Edge of Clock. WR Low 
WR Delay From Falimng Edge-of Clock, WR High 
Pulse Width, WR Low 
nj TDL (MI) MI Delay From Rising Edge of Clock. MI Low 


EDH (MI) 


Kan IDL (RF) 
LH (RE 
AT | som | ERR L. Bel 
HAD | wam | HALT Delay Time From Falling Edge of Clack | mee | Cy-s0r | 
NT EE CN 
[M | eam | Pulse Width. Nii Low 
| susro | wo. | Setup Time tu Rising Edge of Clock Ee 
| eN USA Delay From Rising Edge of Clock, BUSAK Low | oo | mee C, =S0pF 
DH (BA) BUSAK Delay From Failing Edge of Clock, BUSAR High | _ | 100 fame | L 
LAM RESET Setup Time to Rising Edge uf Clock 


| tF{C) _ Delay to Float (REG, TOR, RD and WR) 


MI Delay From Rusing Edge of Clock, Mi High 


RFSH Delay From Rising Edge af Clock. RFSH Low 
RFSH Delay From Rising Edge af Clock. RFSH High 


WAIT Setup Time to Falling Edge of Clock 


MI Stable Prior to IORQ (interrupt Ack.) 


NOTES: 7 … si . 
A. Data should be enabied onto the CPU data bus when RD is active. During neg: acknowledge data | he 
should be enabled when MT and TOR are both active. ee me 


B, All control signals áre ans. nh so they may be totally asynchronous ih vespect. 
to the clock Je 
C. The RESET signal must be ucuive for a minimum of 3 clock cycles. 
D. Outpur Delay vs. Loaded Capaciance 
TA=70°C Vers +5V 25% 
Add 1Onsec delay for each 5Opf Increase in load up to maximum of 200pf for data bus and 100pf for 


uzi te“ tw(H) + ttr) + tet Ir 


UI taem* Eufor * 17-65 
2 teit 0 
B tea Ft) + 1-50 
(4) leaf" tuf) + 4,45 
51 tdem “te -170 

(6) tai“ tw(@L) * 1, = 170 


DN toa“ tw@L) * te, - 70 


(8) tw (MRL)” tc” 30 


[1 LME) wet) + 1-20 


An 44 KE Be dà 


address & control lines. e _ Load circuit for Output 


E. Although static by design, testing guarantees Lub) of 200 sec maximum 
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